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is lost", and the phenomena occurring in the system can often be adequately discussed without making enquiries as.to what becomes of this lost energy.
• If energy were unable to pass from one portion of a system to another otherwise than by the performance of mechanical work, only the available energy could be so transferred, and any energy rendered unavailable by irreversible changes in an element would remain permanently locked up in that element. If the unavailable energy thus accumulated were not to affect the physical properties of the element, this energy would be completely lost, and we should have no evidence of its existence or of the truth of the principle of conservation of energy. On the other hand if the accumulated unavailable energy were to affect the physical state of the element, we should have a state of affairs in which the properties of all bodies were continuously changing and no body could ever be brought back to its initial state by any external agency whatever. Such a condition of affairs is contrary to our experience.
We are thus led to postulate a system in which energy can pass from one element to . another otherwise than by the performance of mechanical work.
56. Still confining ourselves to the consideration of purely hypothetical systems, it is again possible to postulate any one of the following assumptions with regard to this assumed transference of energy.
(1) The whole of the energy so transferred is, under all conditions, unavailable for transformation into mechanical work.
or (2) The transferred energy is partly available and partly unavailable, but the transference does not alter the quantity of available energy present in the system as a whole.
or (3) The transference of energy tends, in general, to decrease the total quantity of available energy present in the system.
If assumption (1) be made, the transferred energy can be disregarded in considering the progress of dynamical events in the system, and the dynamical phenomena will be identical with those of a non-conservative system such as is considered above.
If assumption (2) be made, the available and unavailable portions of the transferred energy may be considered separately. The transferences of the available portions may, by a proper choice of coordinates, be represented by the equations of rational dynamics, in which case the transferred energy assumes the form of work done by the variation of the coordinates so chosenj and if the unavailable energy be neglected, we are left with a system which is again equivalent to the same non-conservative system as before.